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October 29, 1991 

EH-41 I 

Procurement Request - Extension of Otero-Hall Agreement 

Lisa Tillman, PR-322.1 

Due to the continuing nature of the Otero-Hall Agreement, it is imperative 
that this contract be extended to October 31, 1992. It is the intention 
of the Office of Health to extend the subject agreement 1 year and 
incrementally fund at $500,000 to cover a portion of the past Department 
of Energy obligation. 

Based on the Otero-Hall Agreement, and in view of our outstanding 
obligations, it is requested that the Controller be authorized to make 
payment to the Government of Spain, which will be handcarried by 
C. Rick Jones, Director, Office of Health Physics and Industrial Hygiene, 
EH-41, during his visit with the Spanish officials on November 25, 1991. 
Please forward the check to the following address: 

C. Rick Jones, Director 
Office of Health Physics 

and Industrial Hygiene (EH-41) 
U.S. Department of Energy 
Washington, D.C. 20585 

Thank you for your assistance. 

IS/ 
Harry J. Pettengill 
Deputy Assistant Secretary 

for Health 
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SUUUARV 

1. SPAIN AND THE U. S. HAVE COOPERATED IN 
RAOiQLOGlCAl t4OHiTORING OF THE AREA AROUND PALOMMS 
YHERE A COlllSl4R BETYEEN TM U,S. AIR FDRCE PLANES 
IN 1966 CAUSED NUCLEAR CONTAiMATlOH FROH 110 BOW 
THAT FELL FROH THE YRECKAGE, A CHANCE IN 
RESPONSlBlllTY TOR THE PROGRAM YITNIN THE U.S. 
DEPARTHENJ OF ENERGY UAS CAUSED USG TO HISS 
COHTRlBUllONS TO THE COOPERATIVE PROJECT, TUIS 
HESSACE OUTL IWES THE BACKGROUND OF IUE COOPERATIORr 
URGES SETTlEHEN OF 4UTSTANDlNC OBLIGATIOHS AND 
OFFERS HELP IN NECOllAllNt ANY CoNflYUATlffl Of TllE 
COOPERATION. 

BACKGROUND 

2. FOllOVlNC TUE COLlISIOti OF A US AIR FORCE B-62 
AND A KC-136 OVER PALOHAW, SPAIN, IN 11661 USG 
THROUCII DOE HAS ASSISTED SPAIN YITH PADlOMGICAL 
HONl7OPlNF t# ItIE AMA UHERE NUELEAR HATEtIAh HAINLY 
PLUTONIUI(I YAS SCATTERED. HATERIAL MHE FROH TUO 
NUCLEAR BOW THAT FELL FRON THE URECKACE, AlTHOUGH 
THE EXPLOSIONS UERE WONNUCLEAR~ THEY YEVERTRELESS 
RELEASED COXSIDERAME RbMOACTIVE MTERIAL IN TWE 
AREA) NOST Of HIICH tiAS SUBSEWENTLY CLEAHED UP BY 
THE USG, TX0 OTYER ROMS TUAT FELL DID YOT GO OFF. 

3. PROUISIOH fOR USG ASSISWCE IS IWCORPORAT~D II 

1W ACPEEHENT BETYEEU IHE U.S. tiTOtlIC ENERGY ’ 
COMlSSlOH AND THE JUHTA DE ENERGIA NUCLEAR ~MUCLEAR 
Eh’ERCY EOARD)I HINISTRY OF INDUSTRY AND ENERGY1 

HADRID 12160 80 OF 03 211?132 054291 
SIGNED FEBRUARY 1466 BY J4HH A. HALl: ASSISTANT 
GENERAL I(ANACER FOR IhTERNATlONAL AWVITIESI AECd 
AND JOSE HARIA OTERO NAVASCUES OF THE JUNTA. THE 
AGREEtlE~l IS REFERRED TO AS THE OTERO-IAll 
AGRESENT, THE SUCCESSOR t0 ThE AEC IN THE U.S. IS 
TUE DEPARTHERJ OF ENERGY, AND THE SUCCESSOR to THE 
JUNTA DE EPERGIA NUCLEAR IS THE CEHlRO DE 
INVESTIGACIONES ENERCETICASJ HEDlOAHBlENTAlES Y 
TECNOLOGICAS -. ClEtIAT (CENTER FOR ENERGY1 ENVIRONHENT 
AND TEClNOLOCY RESEARCHlr IN THE MINISTRY OF 
INOUSTRYl TRADE AhD TOURISII, 

s02u12 

4, IHE OTERO-HALL AGREEHERJ IS OPEN-ENDED AND CALLS 
FOR JOINT EFFORTS 14 IIEASURE UPTAKE AND RETENTION OF 
PLUJONlUtl AND URAHIUR BY THE POPUlATlONc HEASURENEHT 
OF C4HCENlRAllON OF PLUTONlllll IN THE AIRI 
DETERIIINATION OF CONTAtllHATlO~ LEVELS IN AGRICULTURAL 
PRODUCTS AND HIGRATION Oc PLUTONIUH OXIDE IN THE 
SOIL. IN PARTICULARI THE UNITED STATES YAS TO TAKE 
CERTAIN ACTIONS DURING THE FIRST YEARI AND THERE VERE 
THEN OUTLINED STEPS TO BE TAKEN IN SUBSEQUENT YEARS. 
TIIE TEXT OF THE RELEVANT PARAGRAPH: 

‘COWTINUED PROWSloth BEYOND THE FIRS1 YEAh OF 
SPECIAL IZED EPUIP~~EMJI TECHNICAL ASStSTAHCE AND 
ADVICE FOR AS LONG AS BOTH PARTIES HUTUALLY AGREE TO 
BE DESIRABLE ON TIE BASlS ‘4F THE OBSERVATTOWS AS THEY 
ARE OBTAINED. ’ 

EXECUTION OF THE OTERO-HALL AGREEWIT YAS CALLED 
PROJECT INDALOl AFTER PREIIISTORIC STICK FIGURES FOUND 
IN CAVE PAIWTIWCS NEAR PAMHARES. 

6. TIIE EHBASSY’S RECORDS ARE IWCOHPLETE~ BUT IT 
APPEARS THAT AEClDoE ADVANCE0 COS OVER R500~0l0 UP TO 
AEOUT 1980 AND CONTINUED FUW~JING UNTIL TWE HID OR 
LATE t9110S. YE RECKON THIS TO BE ABOUT 15-211 PERCENT 
OF THE TOTAL HONITORINC COSTS, 

REGENI DEVELOPHENTS 

6. AT THEIR REQUEST GABRIEL HAGANTO AND JOSE 
GUTIERREZ OF CIEHAT CALLED 4N THE EHBASSY SCIENCE 
COUNSELOR JULY 31 1991. THEY BROUGHT WITH THEM 
COPIES OF CORRESPOXDENCE BETWEEN CIEHAT AND DOE OVER 
JUE PERIOD APRIL 51 1Biir TO AUGUST 7r 1990 IIIEF. 
A). CENTRAl DOCUHENJS YERE TU4 ‘AHENDHENT OF 
S4llCllAll4NlHODlF ICAJION OF CONTRACT’ WDARD FORM 
311, TMESE PERTAll TO CONTRACT NUKBER 
DE-GM-82EP12126 AND APPEAR TO BE EXTENSIOWS Of THE 
FIRST DTERO-HALL AGREENEXT CONlRACT OAT I NG FROM 
FEBRUARY 261 1966. FUNDS TO BE OBllCATEO ARE 
S2Phfl00 IN THE DOCUKNl OF APRIL 51 19831 RETURNED 
TO DDE OFFICE OF PPOCUREI(E)IT OPERATIONSI ATT; M LISA 

TlMAlb PR-5411 ROOfI 1598271 lBB0 INDEPENDENCE AVE.1 
‘Sk UASHIRGTON DC 28686. 

7. THE %oRRESPORDENCE INDICATES EXTENDED b i SCONNECTS 
AS SPMlSH4JESJIOIIS *UENT UNAHSUERED AND 
:DISBURSEWTS KNT WADE. A ‘LETTER .fRDH CIEMT 
‘DATED JULY 6~ 19901 RENINDS DDE THAT NO FUNDS+UI 
:BEEN RECEIVED FM THE ‘PREVIOUS lU4 FISCAL YEAR& 
PRESUHABL~ tlBB,S5$ EICII YEAR. CHESTER R. RICHKIND 
OF DOE’S OAK RIDGE NATIOWA LABORATORY ANSKREO THIS 
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DF RESPONSlBlllTY fPffl DEFEHSE PROGRAHS TO 
PltOWt~ ItATURALlY TAtl tNG IWTO ACCOUNT ANY DIFFERENT 

S%lU12 

EN’JlROWtWtlr WETY AND UEklttt WI Ultlttt DOE HAD 
PPlORtTtES OF ENS IN ITS ROLE AS HEY PARTNER. THE 
EtlBASSY SIANOS READY 10 ASSIST. 

BEEN CANCELLED~ AND THAT RESPONIBILITY UDULD STAY 
WITH THE LATTER DtVISlON, RICULIOYD SAtD LIE HAD 
BRIEFED ESH ON CIEW’S ROLE IN PROJECT LRDMD IN 
JULY 1995 AND AHTICIPATED AH EARLY MEEIltlC BETYEEY 
THt PARTIES. 

WPALA 

8. IN A LETTER DATED JULY 6, 199lr UEltRY J. 
PE17E&1111 DOE DAS FOR HEALTH Itt EsYa WE EWE 
ffOUlCER) IN THE DEPAPTltEkl TO CDNFtPW TitE TRAWER 
Of RESPONS t 81 L ITY FOR PROJECT IttDAlb 111 DOE TO TUE 
ESN DIVIStON. IN THIS LETTER ME PRDPDSED UDRKIHG OUT 
A f IUE-YEAX PiAH YtTU SPAlW Otl DECQNTAttlYATlMl AM 
RADIOLOGICAL SAtIPLIhG, ltE ALSO HEWTlONED TPAT 
PREVIOUS REASSIGWIIEWTS OF PROJECT RE9PONSI8ILITY HAD 
RESUllED IN A LACK Of CONTtWUED FUNDING fOR fOUR Of 
THE PREUiOUS FM YEARS, AT IHE SAHE IME, 
PETTENtllL PROPOSED TO E%ICUTE IN AUGUST 1991 A 
FUKDlN6 TRANSFER TO CIEHAT, 

CURREH SITUAT tdtl 

9. TELEPHONE COWERSATIONS BEMEN TIE EHWSY AND 
DOE (REF. Bt WtR3D DOE’S tNTEREST III BOTY 
SETTLIWC PERCEIVED OUtSTANOtKG OBlICATIOtIS AttD 
PWIHIWC FOR FUTURE CDOPERATION, DOE’S BELL ALSO 
tNDlCATED THAT AN ENS OFFICIAL VOULD BE IZ EUROPE III 
WOVEHBER AttO UOULD LIKE TO PURSUE THE ISSUES DIRECTLY 
AT INA7 TM YltW GlENAT AND TUE EHMSSY, EHBASSY 
WAS SINCE BEEN IN TDUCH YITU ClEHAT~ UNICN UELCOMS 
MY VtSlTS AND,DISCUSSIOHS ARD IS Vtlllltt TO LAY bllt 
ITS PLANS AND PROPOSALS fOR THE FUTURE AS A BASIS FDR 
FURTYER COOPERATIDU, 

18. COttHENTi THE ENBASSY BELIEVES MAT tYE ISSUES 
ARE TVOI SETTlEHENT OF PAST OELtGAtlONS BY DDEi ARDv 
PREPARING fOR POSWE FUTURE CDOI’ERATIDU, 
ESSENTIALLY~ THEY AltE COT CDNHECTED, DELAYS IN 
PAYING kItAT APPEAR TO 8E OBLIGATIONS COIXG 8AtK 
Sh’EAAl YEAR& EVEN IF TREY YERE MDE 6Y ANOTHER 
DIVISION TKAN TttE ONE IttAT YOU HAS RESPOttSIBILI~Y Ill 
DOEI SEEN LENGTHY IN VIEY OF THE CORRESPDWtCE AhDidt 
CIEIUITI ‘DOEfi RICHHOXD AND PEtTEWGILl. PROW 
SETTLEltENT OF THESE OBl IGAllONS APPEAR3 tltDlCATED 
REGARDLESS OF 7HE FUTURE COW% @ d@‘~ft~T.t16/ TUAT 
MY BE MUALLY YORKED OUT Itt WOUEHBER DR LATER, 

1lttGERliG SENSITIVITY OF THE UN&E SUBJECT DF 
PALOIARES MARRANTS KEEPIXG FOLLOY-UP A~llVlfiES 
BUSINESSLIKE AND OBJECTIUE AT THE TECltttlCAla~ 
COOPERATIVE LEVEL, HEIIWER SIDE ItAS AlMNtNC TO GAIN 
IF TUE ISSUE SHOULD BEME A POLlTtCY ONE AT A Tlb 
WY OVERALL POLITICILL RELATIOM PETVEEY TttE It,& MO 
SPAIY ARE Al SUCH A HIEd LEVEL. EAD CDft&)rb 

11, SUGGESTED COURSE OF AcTtDN: PAMPI COltf’lIAttCE 
VITU PElTEtlGltl’S IWDICAIIOW THAT FLMDS UOULD BE 
tRANERREb #OR PREUl13 DBLIGATIDliS BY AUGUST lllr 
1991r APPEARS TO BE IY ORDER, PREFERIIBLY TlttS SWOUtD 
BE DONE BEMRE ANY VlStT BY DOE-Ells WF tCINk SO AS 
HOT TO HAKE It APPEAR AS A BAR~INIIG tY\P, #lER 
THIS CLEAR CDKHI~HENTI DOE MtOUlD BE POSlllORED’tO 
NECOTiATE Ylltl CIEHAT IN GO00 FAtTY OVER AXY FUTURE , 

tt#JtIl AWFIFB 
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ICS CONTRIBUTION OFF PALOMARES COAST: TRACING HISTORY 
AND ROUTES TO THE MARINE FNVIRONMENT 

L.Romero, A.M.Lobo, E.Holm' and J.A.S6nchez2 
PRYMA-CIEMAT, Av.Complutense 22, 28040-Madrid SPAIN 

'Department of Radiation Physics, Lund University SWEDEN 
'Dept.Flsica de las Radiaciones, UAB, Barcelona SPAIN 

ABSTRACT 

Following the Palomares accident, 1966, a land monitoring program 
has been running up to now. The study of the possible transfer 
of the residual transuranics contamination on land to the marine 
environment began in 1986, under a project sponsored by CEE. This 
paper presents the use of artificial and natural radionuclides 
as valuable tools for the evaluation of the possible pathways by 
which the transfer to Mediterranean sea could occur. 

INTRODUCTION 
The major source of transuranium elements to the Mediterranean 
Sea is fallout from nuclear weapons tests. Minor contributions 
originate from runoff from rivers contaminated by nuclear 
facilities. The eventual contribution from the Palomares accident 
(southern coast of Spain) in 1966, began to be studied in 1986 
under a project sponsored by CEE focused on the depositional 
history recorded in sediments. 

The Palomares accident occurred during a mid-air refueling 
operation of two USAF planes, one of them was carrying four 
thermonuclear bombs. Two of the bombs whose parachutes did not 
deploy experienced non-nuclear explosion, resulting in the 
spreading of their fissile material; a land area of 2.3 km2 was 
contaminated with transuranic elements. After the remedial 
operations a transuranics contamination remainded in the area. 
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Previous conclusions on the land to sea transfer of this 
contamination stated that it was mainly confined to an area south 
of the mouth of the Almanzora river (see Fig.1) [l]. To evaluate 
inventories and distribution of the transferred contamination, 
additional sediment samples were analyzed. During the analysis 
three hot particles were found at different locations. 

"%b dating and artificial radionuclide ratios ('~CS, t38Pu, 
s9+uopu, ulPu and *'Am) were employed to investigate the possible 
pathways of the transfer of transuranics from land to sea. 

MATERIALS AND METHODS 

Sediment samples were collected using a box-corer during a 
sampling expedition in 1985, surveying the Vera Gulf 
(Southeastern Spanish coast, Fig. 1). Cores were extruded in 1 
cm thick slices, discarding the outer centimetre of each section 
to avoid the mixing of contiguous sections. The samples were 
dried at llO*C to constant weight, ball-milled and sieved through 
1 mm mesh size for radionuclide analysis. This paper presents the 
results for three sediment cores collected at the continental 
shelf and deep sea floor. 

Samples were analyzed by gamma spectrometry and 
radiochemically treated to obtain the plutonium and americium 
activities. 

A 45 g aliquot of each section was measured by gamma 
spectrometry. The use of a coaxial hyperpure n-type germanium 
detector allows the simultaneous determination of a wide range 
of gamma emitters (21 (from '%b, E-46.5 keV to "OK, E--1461 keV). 
Self-absorption effects were considered by using sediments with 
similar texture as the calibration samples; besides, the 
transmission method [3] was applied to ensure the equivalence 
between problem and calibration samples. 
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Briefly, Pu and Am were extracted from sediment by acid 
leaching and separated by sequential ion-exchange steps [4]. The 
isolated radionuclides were electroplated onto stainless steel 
discs and counted by alpha spectrometry with Silicon Surface 
Barrier detectors. Radiochemical yield was determined by using 
u2~u and %m as tracers. 

2' 1W 

I I 

- 37’ N 

Figure 1. Map of the sampling area. 

The accuracy of both alpha and gamma measurements was 

checked by participating in IAEA intercomparison exercises. 

%'Pu was determined in only a few samples. The plutonium 
electroplated disk is directly measured in a low background 
liquid scintillation counter in order to record the low energy 
beta spectrum of %'Pu [5]. 

The chronology of sediment cores was obtained by applying 
the CRS model (61 to unsupported "%b profiles. The unsupported 
%b values in each core section were obtained by substracting 
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the 226Ra concentration from the total "%b. Fig.2 shows th 
different profiles so obtained in cores St-l (1000 m depth) and 
St-2 (94 m). This latter presents discontinue "'%b values, due t 
its proximity to the coast (resuspension phenomena) and also t 
the intermitent supply of fluvial sediments by the Almanzon 
river (which is a seasonal river). 
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Figure 2. %a and total “%b profiles in Cores St-l and St-2 
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RESULTS 
To evaluate the pathways of the transfer of transuranics from 
land to sea, as consequence of the referred accident, the 
chronologies of the sediment cores were identified and the 
isotopic ratios of Pu were used in order to characterize the 
sources of this contribution. 

During these analysis a hot particle was found at 1000 m 
depth, far from the point of impact, 20 km aproximately. This 
fact has been observed before at the Thule accident, 1968, where 
hot particles were found up to 45 km from the point of impact 
[7]. The detailed study on this sediment core, St-l, has been 
published elsewhere [8]. Also the XIPu activity has been 
determined for this particle. The total activities of the 
isolated fraction (2.75 g) were the following: 

239+240pu : 21.7 f 1.1 Bq 
U8Pu : 0.431 + 0.050 Bq 
%'Pu : 31.2 f 9.8 Bq 
24'Am : 9.70 f 0.76 Bq 

The activity ratios uaPu/u9+~~ and 241Pu/239+X~u correspond 
to typical values for weapons grade Pu [7], but the tl'Am/239+240Pu 
ratio corresponds more to that found today in integrated nuclear 
test fallout after build up from "'Pu. 

The dating results of this core are shown in Table 1. The 
core St-l presents a very low sedimentation rate and dates the 
second centimetre, where the hot particle was found, to 1967 with 
an uncertainty ranging from 1966 to 1969. It could be deduced 
that this particle was transported by aeolian distribution at the 
time of the accident. The isotopic ratios u'Pu/u9+~u and 
238PU/ n9+?Pu, (see Table 4) confirm this assumption. 

Analysis of duplicate samples [9] showed two new hot 
particles at the continental shelf, south of the Almanzora river 
mouth. The concentrations of 13'Cs and unsupported "%b as well as 
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the dating results of cores, St-2 and St-3, are listed in Tables 
2 and 3. 

TABLE1 
Dating results of core St-l. Coordinates 37OO9.0 N OlO36.8 W; 

depth 1000 m. 

SECTION 13'cs "@Pb, DATE Sed.rate 
(cm) Bq/kg + la !3/ cm2Y 

o-1 9.18 + 0.42 255. * 11. 1975 (1974-76) 0.058 
l-2 5.22 f 0.27 172. 5 8.0 1967 (1966-69) 0.064 
2-3 3.77 f 0.25 104.1 Et 4.4 1957 (1954-59) 0.080 
3-4 2.43 ?I 0.22 71.8 -+ 3.6 1948 (1945-51) 0.085 
4-5 2.02 f 0.22 65.6 + 3.3 1937 (1933-41) 0.069 
5-6 1.12 + 0.23 53.5 + 3.1 1923 (1918-30) 0.058 
6-7 1.17 f 0.19 43.1 2 2.8 1901 (1891-16) 0.042 
7-8 < 0.6 21.9 + 5.0 1883 (1866-20) 0.043 
8-9 < 0.6 13.5 + 3.6 
9-10 < 0.6 8.3 It 3.5 

10-11 < 0.6 3.1 + 3.5 
11-12 < 0.6 1.7 f 3.5 

The cores closer to the coast at the continental shelf in 
the southern part of Almanzora river mouth have higher 
sedimentation rates, being lower for St-2 than St-3. This latter 
one receives the terrigenous outflow from two rivers, the 

Almanzora and the Aquas (see Fig.1) which leads to an increase 
in sedimentary deposited material. 

The 10 g of sediment sample from core St-2, were the 
particle was found, have the following activities: 

239+240pu : 0.625 f 0.037 Bq 
23SPu : 0.0175 + 0.0021 Bq 

The chronology obtained to the St-2 core dates the first 
centimetre at 1981, ranging between 1977 and 1986. The pathway 
for this hot particle could be via an extensive big flood 
occurred in 1973 at the Almanzora river, which could have washed 
out the contaminated river bed and remainder contamination at 
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river surroundings, later to be deposited by descending currents. 
The higher value of sedimentation rate obtained to this core 
section confirms the assumption. 

TABLE 2 
Dating results of core St-2. Coordinates 37O10.7 N OlO46.3 W; 

depth 94 m. 

SECTION '3'cs "%'bo DATE Sed.rate 
(cm) Bq/kg f la s/cm2y 

o-1 4.85 f 0.46 49.7 f 8.1 
l-2 5.59 f 0.50 48.2 ?r 8.4 
2-3 6.52 f 0.49 52.7 + 8.1 
3-4 7.32 f 0.52 58.5 + 8.6 
4-5 6.69 f 0.48 37.6 + 8.6 
5-6 5.44 3~ 0.52 38.9 f 9.0 
6-7 4.00 * 0.47 22.6 f 8.3 
7-8 3.43 + 0.38 23.2 f 7.2 
8-9 3.88 + 0.51 34.3 f 8.5 
9-10 2.61 + 0.44 11.1 * 13. 

10-11 1.96 f 0.43 19.7 f 8.2 
11-12 1.76 + 0.45 2.8 t 12. 
12-13 1.17 + 0.47 19.3 * 9.1 
13-14 1.17 f 0.45 10.4 + 8.4 
14-15 1.07 f 0.49 10.2 * 16. 
15-16 1.10 + 0.32 4.0 * 12. 
16-17 1.15 + 0.41 -3.0 k 7.2 

1981 (1977-86) 0.314 
1978 (1973-83) 0.290 
1973 (1968-79) 0.234 
1967 (1962-74) 0.179 
1962 (1956-70) 0.235 
1955 (1948-66) 0.189 
1951 (1942-63) 0.272 
1945 (1935-60) 0.226 
1935 (1922-58) 0.120 

The plutonium activities found in the 10 g of analyzed 
sediment from core St-3 are: 

n9+uopU : 0.1960 + 0.0065 Bq 
sgpu : 0.00353 f 0.00040 Bq 

In the St-3 core the hot particle was found at 4-5 
centimetre depth, corresponding to 1973 (range between 1965-90). 
The high uncertainty interval is due to the low resolution of the 
"OPb profile and allows to assign its transfer pathway to both 
aerial and fluvial routes. The '"Cs dating method was applied to 
try to elucidate its actual transport route. The maximum 
radiocaesium concentration in the profile appears in the 6-7 cm 



252 

section; which should be assigned to 1963, the year of maximum 
fallout concentration. In this way, an average sedimentation rate 
of 0.40 g/cm2y was estimated. As the hot particle appears in the 
4-5 cm section, its age corresponds to 1969. It is still doubtful 
to distinguish between the two proposed routes, although the 
radiocaesium chronology points more likely towards an aerial 
transfer at the time of the accident and subsequent transport by 
descending currents. 

TABLE 3 
Dating results of core St-3. Coordinates 37OO8.1 N OlO48.5 W; 

depth 64 m. 

SECTION '3'cs "%'b, DATE Sed.rate 
(cm) Bq/kg f la g/cm% 

o-1 
l-2 
2-3 
3-4 
4-5 
5-6 
6-7 
7-8 
8-9 
9-10 

10-11 
11-12 
12-13 
13-14 
14-15 
15-16 
16-17 

5.37 f 0.47 37.2 f 8.9 

4.63 f 0.53 26.5 f 9.4 

5.77 2 0.50 25.0 f 9.2 
7.22 + 0.52 35.0 * 9.3 
6.29 f 0.58 29.4 f 10. 

4.51 2 0.50 26.8 f 9.2 

2.52 5 0.53 27.2 +- 9.4 

< 

1.00 
< 

0.6 13.9 f 8.9 

+ 0.40 9.8 f 8.5 
0.6 8.0 + 9.4 

1983 (1984-89) 0.408 
1980 (1979-90) 0.423 
1978 (1974-90) 0.453 
1975 (1970-90) 0.505 
1973 (1965-90) 0.475 
1970 (1960-91) 0.453 
1965 (1952-92) 0.289 
1961 (1944-92) 0.299 
1956 (1937-93) 0.274 

TABLE 4 
Isotopic ratios of the hot particles. 24'Pu activity referred to 

l/1/89. 

St-l St-2 St-3 

"BPu/ 239+2dopu 0.0199 f 0.0030 0.0280 + 0.0037 0.0180 f 0.0021 
%'Pu/ 239 +240pu 1.42 f 0.46 
24'Am/ 239+240pu 0.447 f 0.042 
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It should be remarked that gamma spectrometry was performed 
on different sediment subsamples to those used to radiochemical 
analysis. In cores St-2 and St-3 the presence of a hot particle 
was detected by processing the sample radiochemically; in the 
case of St-l it was detected during gamma spectrometry, so that 
a deeper study has been possible. 

It seems obvious that the inhomogeneity present in the 
samples is not typical of the current fallout situation in 
Mediterranean sediments. It appears evident that the origin of 
the inhomogeneity found in the studied samples originates from 
the Palomares accident. 

CONCLUSIONS 

The use of both natural and artificial radionuclides to estimate 

the chronology of recent sediments is a valuable tool when 
evaluating transfer processes in the marine environment. 

Isotopic ratios of radionuclides constitute a tool for 
identifying the different sources of radionuclides (plutonium in 
this case) found in the samples. 

Their applicationtothe marine environment in the Palomares 
area has shown the different pathways by which the aerosol and 
residual contamination in soil could reach the Mediterranean 
marine environment. 
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United States Department of State 

Wmhington, D.C. 20520 
August 16, 1991 

Mr. Harry J. Pettengill 
Deputy Assistant Secretary 

for Health 
Department of Energy 
Washington, D.C. 20585 

Dear ivir. Pettengill: 

Thank you for your informative July 8 letter which provided 
background and an update on the Hall-Otero Agreement between 
the United States and Spain. Tom Bell has been in touch with 
me on several occasions to review the issue and discuss next 
steps. 

Our Embassy in Madrid has been involved in the 
implementation of Project Indalo and can assist in contacts 
with Spanish Government officials. I have suggested to Tom 
that he be in touch with Robert Morris, Counselor for Science 
and Technology at the Embassy, to coordinate the approach to 
the Spaniards. I would appreciate being kept informed of 
developments as warranted. 

As you are aware, the nuclear issue, particularly involving 
weapons, remains a neuralgic one in Spain. While we must 
remain sensitive to this context, careful planning and 
coordination should ensure the continued successful 
implementation of Project Indalo. 

Please let me know if I can assist your efforts in any way. 

Sincerely, 

JAmas Fr\%oulger 
Officer-in Charge for Spain 
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?4r. Emil10 Iran20 
Spanqsh Government 
Junta de Energia Nuclear 
Oivisfon of Radiation 

Protectlon and Environment 
Harid, Spain 

Department of Energy 
'A';lshmgkm, DC 20585 

Dear Mr. Iranto: 

Subject: Modiff ca tion Number A009 

Contract Number DE-GIOl-82EPlt126 

Enclosed herewith is one fully executed copy of the subject modification. 

Please acknowledge receipt of this modification by completfng the 
"Acknowledgment" below and returning it to: 

U.S. Department of Energy 
Office of Proctlroment Operations 
ATTY: Hs. Paula E. Piztano, MA-453.1 
lr300 Independence Avenue, 5.14. 
Uashington, D.C. 20585 

Enclosure 

ACKNOWLEDGtiENT: 

Sincerely, 

Jack B. Peel ,' 
Contracting Officer 
Office of Procurement Operations 

Contractor's Authorized 
entdtive Signature 

\ <-. ,/ 
A+LAl+ 

. . / 

Date April 18, 1989 

Name and Title (Typed/Printed) 
Dr. Emilio Iranzo 

Head of the Project 



U.S. Otpartmtnt of Energy 
Office of Procurement Operations 
1000 Independence Avenue, SW 
Uashfnqton, D.C. 20585 

Same as Block 6 

(1. h*Ht *NO AOoaEl) OF CONTRACTOR (No. afm8l. rounm. Stat8 l nd LA? CO&J 

Spaniih Government 
. 

tA. AMENDMENT OF JOLICITATIO,, NC 

Junta de Energia Nuclear 
Division of Radiation Protection and Environment 
Madrid, Spain 
ATTN : Otero-Hall Agreement 

P.. DATED tfsf It&At 111 

lOA. WOOIF ICATION or CON1 RAC:/OLI 
NO. 

X 
DE-GIOl-82EP12126 

c - 2,c ~FACILITY COCE 

100. OAT LO tSLE fTfW J 31 

1 February 26, 1966 

The PUtPOStS Of this R’IOOif~CatiOn are to: (1) incremeqtally fund this COSt period; and 
(2) extend th e poric:! of performance of this a;taement. 
cooperative Biomedical Research Prograrrr, 

Accordingly, the U.S. and Spanish 
(ProJec? Indalo), is modified as follows: 

SEE PAGE TWO 
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Page 2 of 2 
Modiflcatlon A009 
DE-GIOl-82EPl2126 

1. This modificatfon (AOOS) obliga tos.f200,000 for the cost period starting 
February 1, 1989 through January 31, 1990. 

2. The period of performance for this agreement is hereby extended through 
May 1, 1990. 

3, Based on the Otero-Hall Agreement and the current year proposal, the 
Controller is authorized to make payment to the Government of Spain. 
Payment Is to be made through the American Embassy in Madrid, Spain, to: 

Spanish Government 
Junta de Energia 'Iuclear 
Division of Radiation Protection and Envfronment 
Madrid, Spain 
ATTN : Hall-Otoro ,4groement 

(Project Indalo) 

. . 

.-.. : 
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3adr i d , April 18, 1983 

:+J . . “.4Cw\ E. PIZZmO, r4/‘+4~3.1 
Cffice of P*-rtlrement *craticns 
U.S. Fpar’.:...:nt of Enera 
‘.4ASt{IF!CTr)N D.C. 

i have siped the modificaticn but I do hzt unders 
?a+ 4~t menns the i tern* . 

-. 7 The pericd ?f performance for this agrnement is 
her+:f extmded th& 1c-h May 1 , 1990. 

So, please, change the the name of +,he CCKT’FNCI’CR b:;: 
Spani rh kverment 
c.1 .E.:I.A.T. 
Institute of Radiation Protection and Bnvirorment 
Madri d, Spain 
ATTN: Otero-fiall Agreement 

The payment through the America Embassy must be ,maci.e 
also t3 the actual name of the Cr?NTRACTOR. 

Sincerely yours, ,i r 
A--- / 

;-/ “k . ‘_ ,-~J&4---- 

: --- /- * *,/ 
Emilio Irnnzo 
Head of Indalo Project 



Department of Energy 
Washington, DC 20585 

Dr. Emilio Iranzo 
Spanish Government 
C.I.E.H.A.T. 
Institute of Radiation 

Protection and Environment 
ATTN : Otero-Hall Agreement 
Hadrid, SPAIN 

Dr. Iranto: 

Enclosed are six copies of Xodification MO10 to International Agreemenr 
Number DE-GIOl-82EP12126. 

Please have an authorized official of your organization sign and complete 
3lock 9 on the Face Page of six (6) copies of the subject agreement. Retain 
one of your signed copies for future reference. The five remaining copies 
should be returned immediately to: 

. : 
- c’: 

‘, 

2 
-. 

, 

U.S. Department of Energy 
Office of Procurement Operations 
AI-TN: !ls. Lisa Tillman, PR-S&l 
Room M-027 a 
1000 Independence Avenue, S.V. 
Uashington, D.C. 2058s 

.: 

Spon receipt thereof and execution by an authorized Department of Energy 
Contraccing Officer, one fully executed copy vi11 be returned to you. If 
your agency requires additional executed copies of this agreement, return 
additiona: signed copies co the Department of fnergy for final execution. 

Sincerely, 

/ 
/ ‘7 

/ ,,,a [ZL 

+f 
-u 

L n Uarner 
Contracting Officer 
Off ice of Procurement Operations 

Enclosure 



‘1.j 
-‘-AMENOMENT Of SOLIClfATION/M00tflCAllON of 1 cm-c 1 10 coot v-L* .-u,a 

CONTRACT 1 l 1 
4 *~namJ#NAsE wo No s mwECT No II-1 

89ES527 - 

U S Oepartmenr o( Energy / Procurement Operations Same as 8bck 8 
1000 Independence Avenue, SW. 

. Washqton. O.C. 20685 

Spanish Government 
C.I.E.M.A.T. 
Institute al Radiation Protectbn and Environment 
Madrid. Spain 
AnN: Otero-Hall Agreement I I DE-GlOl-82EP12126 

B/NC lt8 

13. THIS tfEM APPLIES ONLY TO MOOtFlCATtONS OF CONTRACTS/ORDERS. 
IT MOOIFIES THE CONTRACt/OAOER NO. AS DESCRIBE0 IN FTEM 14. 

4 DsS -E OWIER I$ lJsuE0 PW$u~r(l TO (m-1 FME CNANOES~ folnn W REM 14 ARE WOE Wd IME CONTRICT OROER NO IN IrEM $01 

_- 
;’ 

Sn FOUW H IT’04 14. PURSUALCT 10 WE AYmOnm Of FAA 43 lo)(b) 

C Iws SUPSEUENTAL AGRIEUEICI lS EWE-0 Ml0 PuRSUIti 10 AvIm Of 

D OrwER(i3m++ewd- d-1 

4 By Mutual Agreement of the Parties 

t WPomrHt cm- Cl is am. raqulld IO ryr IRk CNxumnm rnd rem 5 ~lmlhm*mllqomca 

14 XSCRWDIJ OF AUENOUErCTIUOOlFlCAlIQW w& L1cF- ~ncae9mMnukrrrrrr-I 

The purpose of this modification is IO extend the period of performance cd this agreement and make Other admin6tratwe 
changes. Accordingly. the U.S. and Spanish &operative Biomedical Research Program, (Project Indalo), is modtfied as 

_’ : foliows: 
.- . -._ . 

1. The period of performance for this agreement is hereby extended through September 30, 1891. 
. 

2. The contract speciatist for the agreement is Lisa Tillman. telephone number (202) 586-l 568. 

. : ‘. . Lynn Warner. Contracting Officer 
*, . . I 

rstl MAME OF c0NlRAc10a 1 tSC CMTE SIGNED 108 UNITED SlAlES OF AYERICA MC llart SlCrrFo 



Madrid, 3 de Julio de 1990 

U.S. Depamnent of Ehergy 
Office of Procurement Qerations 

Attn: Ms. LISA TILMAN, PR-541 
Roan 15-027 
loo0 Independence Avenue, S.W. 
Washington, D.C. 20585 

Ms. Tillman: 

I an retuning to you the five copies of the 
Modification MO10 to International Agreement Nx&r 
DE-GI01-82EP12126. 

it. 
The Director General of Cm have signed 

I-kxver the Block 9 has not been capleted 
became we do not mderstand to which Amenchent of Soli- 
citation Nunber is referred. Never this block has been 
filled by us. Can you better explain what dc you warx 
fm us?. 

21 relaticn with the Block 14 we would Like 
to introduce a new point 3 to state the actual head of 
the project in Spain with is Mr. Jo& Gutierrez. That is 
ch;e to the reti.rernent cf Dr. E. IAmnzc beoause legal age 
requirement. 

In this amendment nothing is mentionned in 
relation with the np?ds for the period, so we understand 
this is at least 200.000$-per each fiscal year period. 

By other way and in relation with the yearly 
payments we consider that you are in debt with us. We 
have not received the obligated fUnds for the lasts two 
fiscal years. 

Please sent to us at least one signed origi- 
nal form of this Amencfnent. 
A/O&H 
&-C&JhE9 Since ly yours, 

& 

+I 

L 

J .Guti&rez 
HUD OF INDALO PROJECT 
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I -AMENDMENT OF SOLICITATION/M0DlFICATiON OF 1.cacmAc7 10CooE rhGk0 **ciEs 

. . CONTRACT 1 1 1 
a- ~eomlmwuncJlAsE#GNo. s.RIQIIEcTNo (8-1 

See Block 16c 01~90EP12126.001 89ES527 * 
oo# PR-541 ?.KWWTEREDIV(l~nmmfj OOOEI . 

Operations Same as Bbck 6 

. . ‘I$/ ashmgton. D.C. 20585 
._ . . < . I 

I 

panish Govemment 

Protectbn and Environment 

L : :rCUTV C&E 
11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF sb; 

W NhEWWNl OF SCUUTATION NO 

lM WlUtlOM OF CONTRACT/ORDER NO 

DE401 -62EP12126 
loa MnEo (s1p%Ta/f.3l 
February 26.1965 

UCITATIONS 

-4 mnota- 

: 13. THIS ITEM APPUES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS, 
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14. 

A Mb CHANGE OCIOER Is ISSUED PURSUANT f@ (m-1 THE WWGES SET FORTH IN ITEM 14ARf UAOE IN THE CONTRACT ORDER NO IN iTEM 1OA 
. 

-- .:. . , 
?, B :HEAEOVEW- GOMMCT/OROER 6 MODIFIED TO REFLECT THE ADYINISTRATM CWNGES (&~u~rgmrrprlrrpdh WW e ) 

‘. K;FORTMIN~TEMI~.WRSUIN~~OTHEAC~~WOF~F~Y OF FAR U.vLXb). 

.,/ 1 By Mutual Agreement of the Parties 

‘~IUPORTAM caora 0 a OnoL r~uumd lo wgn mo documuumdruum 5 co#Pmolsulmgomo4 

.?a XSGWTbON C# AMENOYENT;MOOlFICATION @gm81~7Dy ucf- J--m- -w---/ 

.’ The purpose of this modification is to extend the period of performance of this agreement and make other admuwtratrve 
-.\ ; changes. Accordingly, the U.S. and Spanish Cooperative Biomedical Research Program, (Project Indalo). is modified as . . 

: .- follows: -. ; 
-’ *$J ; . L . -;-.-, 1. The period of performance for this agreement is hereby extended through September 30,19Sl. 
.< I . 
. 

2 The cdntract specialist for the agreement is Lisa Wlman, telephone number (202) 586-1568. - 
-. . ; I- . . ; 

..!’ . 
1 . . _ : : 

‘_ _.- J . Angel Atuara. D,irector General Lynn Warner, Contracting Officer 
’ : 7 . 19. WUE OF CONTRACTOR 1 X MTE SIGNED 1Sa UNITEDSTATES Of AMERICA 1X D*R SKiME 

BY 27-06-90 UY 
~SQuknrofprxn~b~1 (am--@-- 

C.. .,n.on c-0” -m ,CEr. Las, 
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MINI~TW~:O ~8 INDUBTRIA Y ENILROIA -- 

CINTRO DC INVESTIOACION~S (INEROKTICAS 

M~OIOALIRICNTALLS Y TECNOLOOICAS 

' c I. E. M. A. f 1 
- 

ZNSTITUO PRYMA. Ceoquimica e Impact0 Ambiental -’ $&40 mu ; 
-- 

Avda. Ccmplutense, 22. 280N-MADRxD (Spain) 

Madrid, July 6, 1990 

M 
DR. CRHSTER R. RICWOND 
Director 
Science Education Program 
and External Relations 
Post Office Box 2008 
Oak Ridge, Tetiessee 37831-6253 
U.S.A. 

Dear Dr. Richmond: . 

We have received, as each year, the Amendment 
of Modification X010 to International Agreement nPnber 
DE-GIOl-UEP12126. A photocopy of it Ls sent to you as 
wel!. as ouninswer. 

%m &&is AnenOner,t it locks ‘tit s 
consider necessary to F&e a new agreement to 
the “Stem-Fall Agreement”. TKen we t.hink t,at 

DOE do not 
substitute 
the &-la- 

tlcrs between you 3rd z.s and betxeen XE and ZX+T mst 
Se wi 1 i continue as In Zie pst . 

As ycu ‘mow we still leave problems in .*a- 
tion *with the obligated year?y funds wit! Ms mt been 
sent for the two last fiscal years. .. 

So, please send us yours suggestions about t!!e 
convenience of renews the yearly report- for cork- 
nuing assitance and any other exchange of tec.hnical or ad- 
ministrative information. 

I infom you that Dr. Iran20 is working wit! 
us as scientific advisor. 

Since.rely yours, 

’ ‘1 ;I? 



OAK RIDGE NATIONAL LABORATORY - -fti/V POIfOFFlCC~XPO 
OM RMY. TEw&ssEE m31ew 
ClS) 676-W FAX YWtD12 

August 7,199O 

Dr. J. Gutierrez 
Ministerio De Indusuia y Energia 
Centro De Investigaciones Energeticas 
Medioambientales y Tecnologicas 

Avda. Complutense, 22 
Madrid, Spain 

Dear Mr. Gutierrez: 

Thank you for your letter of 6 July which I received on 23 July. I have forwarded your 
letter to me to the Department of Energy for their information. 

As you may recall, the responsibility for Program Indalo was to have been changed to the 
Defense Programs (DP) within the U. S. Department of Energy from the Assistant 
Secretary for Environment, Health and Safety (ESH). This change was to take place in 
October of 1990. Recently, the decision to change the program responsibility for Project 
Indalo was again changed and DOE/ESH will remain as the responsible program agent. I 
recently met with the ESH staff responsible for the program and expressed my concerns 
about the interruption of funding for Project Indalo. The DOE recently established a 
Deputy Assistant Secretary for Health who reports to the Assistant Secretary for 
Environment, Safety and Health (ESH). As I understand the situation, the responsibility 
for Project Indalo will reside in that new organization. 

I provided background information about the program and the funding problems to the new 
program managers at a meeting in Washington on 26 July (just several days after I received 
your letter). The DOE staff were very attentive and wanted to learn more about the project. 
I expect that some of them will either visit Spain or have you and your colleagues visit them 
in Washington in the future. I have stressed to them the importance of establishing a dialog 
with the ClEMAT on Project lndalo. 

I will keep you informed as to any progress and I look forward to working with you. 
Incidentally, we are completing our excretion model for z41Arn. I will send that material to 
you in the near future. Dr. Iranzo had requested that study some time ago. Please give my 
best to Dr. Iranzo and my many friends at the CIEMAT. Could you also send me your 
phone number and other means of communicating with you. Also, please send me the 
exact mailing address that you prefer. 

Sincerely, 

Chester R. Richmond 
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Madrid, Spain, 
February 25, 1966. 

Dear Professcr Otero: 

Pursuart ;o our Agreement for Cooperation for Civil 
Uses of Atosic Energy between Spain and the United Scatcs 
I wish to propc-se that we expand our collaboration in the 
fields cf kalth and safety. Accordingiy, on behalf of 
the United Staies Atomic Energy Coucnission and in accordance 
vith the relevant articles in our Agrement for Cooperation 
of August 16, L957, as amended, I olggcst we investigate 
various health and safety aspects of fissionable materials 
vhen released into a rural agricclt%ral environment. 

Collaborative investigations shali be initiated as 
soon as possible of the physiological and ecological 
behavior of plutonium oxide in a previzsly conc&inated 
rural area that has been decontaminated in accordance vith 
mutually agreed upon decontamination limits and procedures. 
More specifically the invutigations shall ccnsist of the 
points I have set forth in the attached annex to this 
letter. 

It is understood that informaticn considered essential 
to our collaboration shall be snared freeiy by the two 
agencies as well as all infonnaticn derived from these 
investigations. Xt is further ur.dersts& that the results 
derived shall not be released co the public without the 
concurrence of the two agencies. 

If t&se . . . . 

Excmo. Sr. D. ;ose’ Mari: Otero Savasczzs, 
Marques de Hermosilia, 

Pzesidente de ia Junta de 
Energta Nuclear, 

Avenida Complua;se 22, 
Ciudad LYnivi rsii;a:ia. 
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If these ?ro?osa:s are accetablc to you, I suggest 
that this iettrr ar.6 your rr?tter c;f acceptance shall 
ccr,st;tute an understanding on t;lese subjects between our 
tw agencies. 

Sincerely, 

John A. Hall 
Assistmt Genercll Manager for 

International Activities 
ATOMIC ENERGY COMMISSION 

Enclosure: Annex 
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1. Collection of information on uptake and retention 

of plutonium and uranium by representative numbers 

of a population group pOtent:ally exposed to 

inhalation of a plutonium ox:de aerosol, 

2. measurement of temporal and seasonal fluctuations 

in plutonium air concentrations above a plutonium 

oxide contamination agricultural area that has besn 

subjected tc the agreed upon decontamination 

procedures, 

3. serial measurements of contamination ievels (both by 

plant uptake from the soil and wind dispersal) of 

agricultural products produced in a contaminated 

area subsequent to decontamination and, 

4. studies of the temporal migration and redistribution 

of plutonium oxide in soil, decontaminated by deep 

plowing, as a result of continued cultivation and 

weathering. 

e 0 P Y --- 
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Annex . 

The Junta vili assume the position of principal 

investigator vith the U.S.A.Z.C. px.oviding rupport in 

the form of technical assistance and advice and special- 

ized equipment and materials not readrly available to 

the Junta. 

In the role of principal invest.igator the Junta 

will assume responsibility for the folloving: 

1. Provision of building and laboratory rpace 

required to Initiate and carry on the 

program. 

2. Establishment, vith the help of U.S. 

speciaiistu, of sampling methods, routines 

and schedules for population, air, produce 

and soil measurements. 

3. Provisloc of logistic support required by 

sampling and measuring schecules. 

4. Performance of all rcieatific measurements 

and tests. 

s. Compilation and documentation of all 

rcicntific data. 

6. Provision of travel for its 3bn rpecialistc 

sent to the United States for consultation, 

pianniag or training pur5oses. 
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Annex * 

In the r:-le af seccndary investigator, the U.S.A.E.C. 

vlli assume rr6p%Uibiir:y for the foiloving: 

1. Provlslcn, either through funclng or by 

travfer, of specialized equipment and 

mPciterla1 required by the progrlrm. During 

the first year this vi11 consist of: 

a. A vkcle body counter, complete with 

crystal spectrometer and plutonium 

X-ray detector. 

b. One (8 place) wintillation alpha 

counter of the type currently in 

use at the Los Alamcs Scientific 

Laboratory or the Nev York Pealth 

and Safety Labcratcry, 

c. One alpha spectrotneter complete with 

multi-channel l ralyzer and data read- 

out equipment. 

d. Addrtlanal, less specialized equipment, 

such a6 analytical balances, centrifuges, 

special chemicals, etc., in the mount 

cf approximately $;S,GW. 

e. Fl,tc-~~L;;DI GWI ~r&n; im analytical standards. 
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f. Fc x Fe-.erctrr-prvered Iii-Voi air 

6allbFlCiS Of tke latest design for 

canL in:: cs field cptratlm. 

2. F~cwLo~-- rf a visiting rpecinlist to instail 

and calibra:e the vh:le body counter and to 

train ;-;?:a persc5nel ir its Jse. 

3. Prcvisic? cf visiting specialists in methods 

of F::tcrri;rm and uraniw analysis, to install 

specislited analytical equi7mer.t and train 

Junta perscnnel in techniques of plutonium and 

uranicm measurement vhich are used in the 

United States, published and zanpublished. 

4. Provisicn of a visiting specialist in soil 

and plant sciences to help develop the studies 

of plutonium trarslmaticn in the soil and its 

uptake by culti-iated crops. 

5. Cw:ir;;ed ?r'cViSi~Yt, be;ro3d t!ze first year, of 

sfeci&iited eqLi?ment, :ech>ical assistance and 

advice fcr as lc?g as b.>:h ?&rties mutually 

agree tc be desirable 01 the basis of the 

observations as they are obt&inei. 
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Palomares, 25 adios despuks 
La pobhch almeriense donde en 1966 cay6 un avicin con cuatro bombas nucleares prefiere olvkiar aquel accidente 

CHARO VOCLEIKA 
sera un cumplcarios sm fiesta y 
CD” ol\,d” El pr”r,m”,ueve~ 1: 
de encr” hara -5 a,ios de! xc,- 
dentc de dos awones amer,can”s 
sobrc cl c,elo almer,cnv de Palo- 
mares Cuatro bombas atormus. 
dos de cI!as abwtas. cayrcn so- 
brc cl area L’n cuart” de SI@O 
derpues de1 halo de1 mln,stro 
Fraga Inbamc. Ior vecmos nvcn 
sm m,cdo. per” co” mccrt:dum- 
brc Cancer es palabra tern& 

“SI ~lguen puede demostrar- 
nos que padmmob secuelas ne- 
ga,ws par la radtac,on. que lo 
hags Como nadle lo ha consc- 
guide. solo quercmos quc nos 
dexn tranauilos” Jose .A\:la. al- 
caide peda~co de Palomares. es 
un ,ovrn contundcntc “So \a- 
mm J conmemorar nada Lo que 
no‘ prcocupa estos d,ai e;cl 
Golfo”. zantd cl cdl! soc:~!!sta. 
Del Pcwco’hnblan con ton” ex- 
pert@ 10s abocics en cl bzr To- 
mks “Los amcr~canos. !a se 
~abc. scnprc qwcren la IaJada”. 
arpmenra un lugaredo que pre- 
ficre callar S” rccuerdo 

Palomdrcs es un puebio !abo- 
nose en cl que gano e! .‘: a la 
OTAN en c! referendum Ei cul- 
t:vc JC: :om~:e hd :raldi) :w,,r- 
ndad a sus m,l hablrantes. quc 
quteren oI\mar. -No Y puedew- 
\I, sxmpre pensand” en aque- 
!lc ._ expiu la ei dlcaldcu An- 
tcn,d F, ,re,. quc de nlfia >s rc9i.z 
sobre UT.~ di las bozbas dbw. 
135. cmda ,““*” a 1” casa 

.4qvrlIo ocurr,o ,a roica*a 
matian.~ dcl i - de crier” de :066 
A IPS 10 22 de ir nariaru cuan- 
do soplabd “n fuene pon,cntc. 
un su~rbombardcr” i-5: ) cl 
awdn nodrlra KC-135 “UC Ic 
dbai!cc:a se ihocaron en d a,rc 
Otras do* acronaves saileron I”- 
dcmnes Sobre cl area de Paio- 
mart:, cd>cro” iuatro bombas 
:crmonuclearcs. Lx 25 mTIcYa*o”cs 
cada ““a La halladd en ;: &no 
seco dcl rio Almanzora h ia quc 
!ocaiuo Pace ride 10 Bon+, cn c; 
map esraban ,n,actas Ld\ otras 
do> se nbrzron ) 11bcrirx ura- 
“lo 235 > putonm 39 

“Parec:a cl fin de! mundo“. 
recuerda Mlavt!n Ponce. “Ln” tie 
:o> $.xJ> d.L.L cd;i,J~;~ ‘I. i.i- 
i,r~rrri!<~” Dc lo* once :r:~u!Jr. 
m. stce failerwon ? cuztr” re. 
sultaron hcndos. Martm se afa- 
“a sobre las matas plantadas 
,unto al ccmcntcrm. all: dondc 
cay0 el otro artciacto que Ikxril 
piutonm ‘5, la tterra cstuwcra 
hala. .m,s tomates no sabrlan tan 
ncos”. seilala. 

1s pobiaclon no Fuc cvacua- 
da Las tropas de EE 1X con 
dmpllo dcsphcguc de barcos y 
hellcop,cros. llcgaron raprda- 
mrn,c Em la “xrai,“” Firrhu 

trajes espcmla para rao*er tl Me ponia cncuna. per” sus apa- rciros ascgwan que no fue en su de radlactwdad mstalados co cl 
plutomo )’ 10s npariola. bouts” ntos no la detcctaban”. rccucr- 
recucrda la anst6crata. que pad da&,odavia pcscador Franc,sco 

playa. slno cn la de %fOJacar pueblo por la antigua Junta de 

echo mcses de tircel pm promo- 
“Solo un pcrfecto ,mbec,l pucde Energia Nuclear. ho) Ccntro de 
dccir es” Burando cl ciett? dcs- 

Ye* una mamfcstac16n Un mcs antes. cl 8 de marr”. 
Invrst~gaooncs Ener~hxas. MC- 

El ~ampamcnt” se mantur” cl mtn~stro dc lnformac~on )’ Tu- 
dramatlzaaor quc b” buscabd. d,oambwn,alcs y Tecnologlcas 

hasu qtx cl 9 de abrii. 10s amen- 
“@ Iba a corrcr r~csgos’~ K de’lcn- 

“smo. Manuci Fraga Inbamc. > 
(CIEMATl Este “rgnnwn” esta 

canes ticarm de1 mar la cuarta 
de cl dctud! prcsldcnw de la Sun- 

bomba “Durantc 81 dias fu, con 
cl cmbaJad”r dr EE UU. Angler 

cncargddn de: wgulmxn,” de 12 
ta de Gahc~a 

BIddIe Duke. protagonizaron 
ccm,ammac~dn nuclear Grupos 

Juntoa las tomateras de War- 
ellos adonde la habia wt” cacr on hrst6nco bario Los paloma- 

de palomarctios s,gurn v,alando 
!:” est.! “no de 10s tres dctcctores d Mddr:d par3 !os rccsnowmen- 

135 La c\ alcaidesa sc quey oe la 

, 
un b& para /& hjstoria / ~~~$$~~~Ek;; 

CARLOS MENW 
“~Sabcs nadsr?. Ante la res- 
rmcsta alirmaava dcl per&is- 
ia. a la sazon dire& gerentc 
de la aamcia Efe. cl mtcrlocu- 

aunma de contaminaci6n era 
zambulluu. F’ero tm b&o a car- 
go de un rmembro de1 Ciobiemo 
cspafiol y de alpunos de sus cc- 
laboradores quu& no funa lo 
aulictentemenrc conwnccnte 
Dcspues de todo. srempre ha ha- 
bido komrkaxs dispua,os a sa- 
cnficarrc par cl burn nombrc 

batianamoSJUntOs m aguas de 
Palomares!” Y hacla Paloma- 
*es no* encammamos 

tar. .Manucl Fraga Inbame. a 

En una tlcnda de camparia 
montada por Cl EJerctt” en ia 
playa. nor JespoJamOs de 
nuertra \cstmcnta de mwcrn” 
.v nos cmhutlmos 10s :ra~cs de 
baho. Fraga SC pus” on nwhu 
horroros”. quc se hmchocomo 
u” giobc al mtroduc,r,c en Ids 
aguas gchdas del Mcd,tcrra- 
ne” Tral cl. cl embajddor ! ios 
acompxidmtss segwmos dlw. 
plmados 

lomares no representa un nespn 
mdebldo para las actr\ldddes 

la saz6n responsable del tuns- 
mo es~atiol ccmto mmt~lr~ dcl 

normale, de la zona” 

ram@. ordcna- ‘Tc espcr” ma. 
Diana a las echo en la base de 
Ge,aic No5 vamos a bans, en 

Los mformes of~ules ad”!- 
rcn CarCnClas en cl scg”!mic”tO 
No SC han hecho cwdlos ep,de- 
ml”lok?:cos. recO”oce o! drector 

Palomarcs” La fecha. marz” 
de 1966. dos mcscs dnuucs de 

de Pr&cc,“n Radlologx- i ‘.lc- 
droambxnte dei C~cmx. Fun- 

quc un avtdn nortcamkuw 
pcrdiew una bomba nuclear m 
las plac,das auuas dcl Mcdltc- 
n&o - 

dcl pais E-m -no compr* 
meter a alwcn de olruro Y. 
*qui mqo; candidaro que cl 
cmbaJador de la potmcla res- 
ponsable de la bomba. cn 
aqucllos momcntos cl Honora- 
ble Anrhonv B,ddle Duke” 

El dlplohwco accpr6 con 
una ale@ forzada. A la ma- 
Rana s,guw~,e. un hchcbpcr” 

< 

del EJWCHO de1 .Arre EspaRol 
dcpoutabd en la playa dc Mo- 
vicar B Fraga y al rcsto dc 10s I 
exped,clonarms. cntrc 1”s que 
se encontrahan Carlos Scnus. 
prewdcmc de ,a agcnc~a EFE > 
cl quc ruscnbe 

“CL* nacu pr”.‘“caa” cancc,a- Blddlc Duke SC accrc” .i ,\I, X;lrlT”‘ .I ,-.xmi:,r 4°C :. 
srones cn maw en 10s hot&s 

Mientr~~. :.I ridd ,>g”c Jusrfd 

de Id costa desdc G,bral,ar a 
cumpllmen,ar al m1n15,ro 
“;Yo mc he baiiado. mmwr,,’ 

generdl >I‘ tl.iric ,‘11<~‘” L*mcn ; L,>pcz. -I &o\ \ un hl,o murr,,, 

Almcna 
id cl .iC!UJI prelidcnlr de ,.I de ;culcmla p1an1.1 pd,.+!ds 
Yuntd Jc Ga~wd 1’. corn” au- 

Fraga Jmdio que la mc~“r 
d,Jo gozoso. Fragd Ic cor,O en 
SW@. “,Usted se ha bariado tomald~. no, ~“lwn”I d su- 

; ‘Ha! que cntcrrar 10s rc<uerd<~> 
S, no. SC tundc una” Inclmrdd. 

r0rn-d de probar a la tunstas !.a aqua Per0 cl pact” era quc nos mcrglr cn Ids mhospw aguas I slguc xmbrando 

Espafia se cmpczaba a des- 
perczar cntonces de cwca de 
dos decadas de polit,ca autar- 
qutw ‘r SC d,sponla a ,nx!ar un 
desarrollo c&nom,co para el 
we prwsaba del “x,aeen” wt.4 
del ;unsmo El acc,d&:c de la 
bombn con la poslblc contam+ 
nac!o,n de Ids playas mrdrtcrra- 


